We studied the barking behaviour of free-ranging roe deer, Capreolus capreolus, in response to disturbance provoked by a human observer and in response to the playback of recorded barks. Three alternative functions of this behaviour were hypothesized: barking is an alarm call, a pursuit-deterrent call or a territorial call. Our observational data showed that, in the presence of a source of disturbance, solitary individuals barked more frequently than deer in groups, suggesting that barking does not serve to warn conspecifics of potential danger, but rather to inform any potential predator that it has been identified. The frequencies of both barking and counterbarking (barking of a second deer in response to the barks of an initiator) were inversely correlated with ambient luminosity, probably because the assessment of danger is more difficult when visibility is low. Males barked more frequently than females when disturbed. Moreover, when we played back a series of barks from within a buck's territory, this provoked counterbarking or aggressive behaviours rather than flight. Older bucks responded more frequently to playbacks than younger bucks. We suggest that while barking may initially have evolved as a signal to deter predator pursuit, it could play an important, secondary role in the territorial system of this species.
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Species of the family Cervidae make loud, harsh calls when they detect potential danger (Putman 1988 Hirth & McCullough (1977) found that snorting in whitetailed deer was more common in groups of probably related individuals ('doe groups') than in groups of unrelated individuals ('buck groups') and suggested that snorts were used to warn nearby kin of potential danger. However, the observations of Yahner (1980) on Chinese muntjac and LaGory (1987) on white-tailed deer did not support this hypothesis, and both authors suggested that barking signals to the predator that it has been detected, discouraging further pursuit. Indeed, Caro (1994) reached similar conclusions concerning the adaptive significance of snorting in African bovids.
Roe deer, Capreolus capreolus (Odocoileinae), make particularly loud, conspicuous barks when they detect a source of disturbance (see Hewison et al. 1998) . While barking in roe deer is usually classified as an 'alarm call', it could also play a role in the territorial system of this species (Prior 1995; Danilkin & Hewison 1996) . Typically, a disturbed deer heads towards shelter, bounding and making staccato barks, which are comparable to the yapping of a dog. Then, it stops, adopts a stilted gait and barks loudly and repeatedly from a standing position, moving its head up and down and from side to side, occasionally also foot stamping or tree marking. Barks given from a standing position are regularly spaced at a mean rate of 14 barks/min (Hewison et al. 1998) . Such series are often interspersed by series of yaps as the deer bounds from one position to another. Neighbouring deer sometimes counterbark antiphonally in response to the bark of the initiator.
Since roe deer are difficult to observe, and because captive animals rarely bark, barking in this species has not yet been studied and its function remains unclear. In this paper, we examine the influence of seasonal and environmental factors on barking in response to the presence of a human observer. We also investigate which
